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[litle of Inventjonl 

Method for oannfiicturing a member provided wttb catsdysts conadBtog tnetal fine 
puiticles 
lAbstnet] 

lObject] It is im object of the p^entinvoilioa to provide a decolorij^ 
for mainttining highly (Aotthcaadydc activity wiAoat deteriorrting a design of a base 
ipi-mhgr oiA ms cotors or patterns. 

[Stnetnie] A method far mimnfartaring a meaber provided widi catalysts 
conadaing aetal fine p«ide. eoxaprising the steps of hmnobilizias particles haviag 
pboio<«talydc activiiy and cok»ed metal fine paitictes on a base nein^ 
admimatized (colortess) or ^teoed saft on at least sartK» of the metal fi» 
ttMUghteacdonbctweensaidinetalfinepartidesasdasdhilionoragas. 
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[l^lixtisdaiiiiedis:} 

[Claim l] AmethodforinaxiafaciuxiQgaine^^ 
nifitd fine paxddes, comprising ttie steps o£ 

fitine P^des having photo-catalytic activiby and colored metal fine panidcs 
on a base meoiba; and 

tooting acfaromatized or iK^iiteoed salt on at least snr&ces of ^ metal fine 
paitides through xeaetion between said metal fine partides sad a solution or a gas, 

[ Claim 2] A method far manofactming a member ptPviiM wfA eafaiyftfeft cemtti^nhi^ 
metal fins partjdes, c omp iisiag die steps of: 

fixing pattides having photo-catalytic activity and colored metal fine partides 
on a base membei; and 

fionnhig achromatized or whitened salt on at least sorfaces of the metal fine 0% 
particles fiuoagh xcacdon between said metal fine partides and a solution or a gas» 
whcrdn the atove steps are condttctBd in die sequence as meoti 

[ Clafm 33 A method fbr mamifecomng a member provided wrrii eatftiysfg r>fmte;timg 
metal fine p a r tides , c omprisi n g the stqps o£ 

formix^ adnomatized or wfaxtened salt on at least snr&ces of mr*i\ fine 
parddes duoagh reaction between metal fine partides and asolotion or a gas; and 

Sxhig partides having photo-catalydc activity and the metal fine partides, the 
sur&ces of whidi are provided with tiie achromatized or whitened salt on a base 
member; wherdn the above steps aie condncted in the sggnengft m^nn'^iy ^ afrffyp 

[ Claim 4] Tb» method for manuftetoting a member provided with catalysts 
c ontainii^ metal fine partidtesacoqpding to dainis I to 3» wherein die solation caused to 
react on said metal fine partides is a stintion containing a material Ttiddi forms the 
achnxmatxsed or whitened sdt wfaid) is hisofaibte or bacd to solve CO at lew 
of die cdoml metal fine partides. 

[Cbmt 5] The mediod for mamilacturlng a memiber provided ttddi catalysts 
ooDtaining metai fine paitides according to dainis I to 3, wfaevd^ 
react on said metal fine paitides comprises at least one kind of material which is 
sdected fiom a halogenated salt solntion such as feixic chloride aqueous solution or a 
solution contaisizig ao oxidzzix^g egent such as hydrogen peroxxde water or ozone water. 

[Claim 6] The mediod for manufiacmring a member provided widi catalysts 
comainii^ metal fine partides according to daims 1 to 3« wherein the gas to 
react on said metal fine partides comprises an oxidizing agw such as oxygen, water 
v^ororozone. 

[Qaim 7} The mettxod for znanufacmriqg a member provided with catalysts 



la 



eostaiaiag aetal fine paitides acccwtag » *^2,«r^^bvbeu«c«i8e«I 

to xeftct oa^ gas is iasoInUe orl»ri ^ 
[DettiledDesedptioiiofliielB»eatio83 

[OOOll 

«^^^«t.l^ bss « effect an 
[00023 

p«dbje to attMnsteflization thaa99« 

^ ,e«^ and cov« to surfi-* ii««ot Acco^ 
^^,^Lttois low«a to ca«e deterto^ 

^^^^ (OV) my lanq. aBd a teat gp^atos^ 



Ho«c«r, the deododzing "T. ' 




. i~ ■ ■ ■■■■i^ 1 1 T rrr ■ ■ ■■ nniin ■ — fc^*— ■ T>r¥ r — ^ 



[OOOS] 



'Al«,iap«i«aax;i»*ec«evrt«cn««^ 
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.J -j.-«.t««riti(m is caused at a tea5«niniehi^ft«n9W 

^3ii«coaddenMyfiaepartidesofti««^ 
[0006] 

"^^Ji^^^^^ «««« I, ccdoced ^ the pec«l»r or 

a,eB*erorade$ign«eh«sthepanefflsisdcterio^ 
[00073 
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and that an imperci«Jofavdcncebairf be positioned l<w^ 
pottatiaL ThesoidecmdnaBrihateansatirfysiichtequii^^ 

Zoo. SIC GaP.CdS, case. MoS« or flie lite- Si»«* I**'™ of 
b««I moves Bpwaidly to the ea» of fine panicles to is 

partides of SnO,, WO^ FteiO*. BIA. « ^'^^ * ^^«°«^ 

10 am generate flieaaiveojcygea. Anatase^ype liO^ is partcnlariy prefctable 

anoQg these materials becaase it can obtain higWy active and cbemicaUy stable fine 

paitides at alow cost 

The crtoted metal fine paitides mean fine panidts of aietals Sttch as As. 1^ 
Pt. Pd, An, Ni, Fte, Co, or a» ^»hicii have a low iomzatioa tendeniq^ and is eadly 
tedoeed by itaeJfc In case of ftonniog adnomatittd or Wfaitsaed saU thwogb an 
aqneoos sdntion leacdon, or in case of wing a catalyst inchBfi^ 
wifliitt a Bqdd, tt is desixable that flie fanned achromatized or wMtened sah be barf 

solve or insotoWe. Farthei; herein flie aehromadaaiion or whitening, means 

decolori^ to the extent less *an 2 to flie coloi^dj£Baen« 

bBt it is not always necessary to be adnoinic (KdoriBs) or pare wfcite. 

[0010) . . V 

Herebi. Ae order or sequence in conducting *c two steps nwitioa e d above 
may be changed, therefbre it does not matter to start any ojse of liJem first Tlajs. ttie 

catalyst coataiiaog metal fi» particles may be mannfitftated ate fixing to 
having pboto^catalyticactiWty on a base menrf^ to advance, or aheinatdy the particles 
havmg phott)<!atalytic activity m^ be fixed on to base meniw after mamif^^ 

ifac catalyst conJaining nsstal fine particles. 

The base m«nber may be basically made of ceraiaic, certBBC maieaal, aaetal, 
glass, a tberaosettmg rein, a tbcsoopJasfieredn, or a composite Fteth«r.Ae 
base member may basicaUy have any shape, fat example, a simple shape Bfce a plate or 
dieet-likB t ttt^"' such as a die, a waD material or a floor material and a md4SI» 
atttetial, a baflHikB material, a cohwuHike inaterial 4 cyiiBdrical material 
material, era hrttow pnsnatic material, ©; taay have a complex slu^ 
vwre, a washstaad, a baJiitBb, a sink, or accessories Aereot 

C00123 ' ... 

A first embotfment m which the catalyst indntfing metal fine particles is 
manu&ctared after fixing the panicles havtag pbot«>cataiytic activity on abase member 
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in advance cozx^nses the steps of ftecxing a layer of particles havxqg photo^eatalydc 
activiiy o& a base tnember, fixing colored metal fine paitides on ibe layer of partides 
and forming scbromatized (colorless) or wfahened salt to cover said colored metal fine 
particles, whexein diose steps are earned out in tliis cidtx, 
[00131 

Basically, the stqp for fbrmiag tike layer of paitides having pboto-calalytic 
asMty oa the base member is conducted througji a heat treatment, after aj^ying a 
starting material or a material to ^R^udi an appropriatB tceatment is added npotx Ae 
surtee of die base meniber. llie starting mattria! isclndes a sol of a matenal halving 
photD-catalytie activio; an alknxide containing a metallic dement constitoting the 
xnatedal havisig photo-catdytxc activiiy» an oxganic metal sal^ an Inorganic add sal^ 
balogenated salt, or die like. Fdr exan^Ie^ in a case of uaog a sd of anatase-Qipe 
titanimn oxide as fte starting marcriffl, an isodectdc point of the tttaniom oxide is 
PB&5 which is neatly seotraL AccondSx^y, it can be miiformly applied on a sarfaoe of 
Oie base member by usiz^ asnspension dispetsed by an add or an alkali. 
[0014] 

In sodi <3£spersion treatment, when the base member is made of a aoetal, aOcalx 
dispexdon is desirable from a viewpoint of ootiodon zesistaaoe. In. the case of a 
potter); a tile, cerainic3> ete^ any one of an acid or alkali dispersion fluid may be used. 
An add to boused in this case can be nitric add» snlfbric add. hydrocfakuic add» aoetic 
add, phosphoric acidi organic add, etc. la die case of an alkali, ammonia, or 
hydroxides inchxding «nrftin>ft metals and alkaline eaitfa metals can be nsed. However; in, 
^YP^tymtn particularly preferable among them because it generates no -metal 
contamination after heat treatment Jt is also possible to add a dispexsing sgast of an 
organic or phosphoric add gronQV a smiace-active agent, a>finishii^ agent, or die like 
into sseh dispersion ftoid. 
[0015] 

Also, in the case of nsmg a sol as the startii^ material, it is prefbrable that an 
average dSameter of die sol of the material having photo-catalytic acdvi^ be OXSim or 
less, if possibte be OX^lpm or less because the smaller die average diaxnetei; the U^ier 
the phcsto-cstalytic actii^. Hevein, die average diameter can be obtained by tlie 
Scfaecrer equation &om an integrated ^i^ddi of die maTiirmm peak of a crystal when 
eonductxDg the powder X^y difiKaction analysis of the soL 
[0016] 

When the sol is nsed as the starting material, diere are methods for coating the 
suspension fidd of the sd onto the sur£ace of the base member by spray coating* roll 
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coating, dip coating, spin coaling, CVD, election beam evaporation, or sputtering. 
One of these methods may be nscd or a method other than these can also be used. 
Howcw; the spray coaling xnethod, die wU coafing mcih^ 

have advantages diat no special equipment is required fer coating at a low cost 
conqared wdt the CVD mcdiod, the rtectroa beam cvi9K»^^ 

znediodordielikB. 
[0017] 

When die aOaixide is used as die siardx« mawrial, a mixed liqmd ^splied, 
wUdi b obtained by adding an appropriate difaient and if necessary, a hydrolysis 
dcptcssaiti sndi as hydrocld<ttic add to die alto^ Herein, die JTOroptiate diluent 
/ \ pi^erably includes alcc^l such as cdianol, propanol and mflthannl , but it should not be 

limited tt> dmse. Howevo; water should not be contahied dicrem ^ 
If cont:^nh^ water diercin, hyMlyas is eaqdorivdy acscelcrated in many alkoxides 
such as fitamum alicoxxde and i xesolts m a teason of generating cracks dietehi. Tte 
altodde is i^licd onto die base member; far example, by a flow coaling mediod 
wbec^ a dry air is used as a caniex. 
[0018] 

When the alkoxide, an o^anic metal sah, an inorganic acid salt, balogenated 
fiah, ande die lite aie used as die starting material, die heat trcati^ 
caxxied om at the same time wiwn dwse precozsots are dianged Into oxides and 
ctjretallized and at die ten^erattte in i*ldi 

obtained in diis maBna- are immobilised onto die sur£iee of base member widi lu^ 
bonding streagdi. The temperature is, for cxan^ between 400^ and 800*C when 
the parddes having phottxatalyde aetiviiy is anataseHypo ri t ai dmn oxide, 
[0019] 

/-"^^^^ On die contraz>^ when die sol is used as die stacdng material, since it already 

coQtams crystals ot oxide dwein. 6e heat treatmeca can be made at a twrqwtanac 
tvbctdiy die parddes having photo-catalytic activity are hmnobilixed onto die snr&oe 
ofbase member wtdihi^ bonding strengdi- Howcveai d« bonding strengdi of die sol 
to die base member is lelativdy weak compared widi die piecuisora unl^ 
conadenMy fine pardde. Accordingly, when die parddes liaving photo-catalydc 
acdvhy is, far exau^le, titanhim oxide, beat treammnt mnsr be conducted at a 
ten^etamre higher dian 800*C unless a qjedal means sudi as viscoa V bieoding is 
used* 
[0020] 

In die step far fonrung a layer of parddes having photo-catalytic activity on 
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ttie base mcmbci; a KiKier layw- inay be ii^^ 

Uyerofpattideshaviiigphoto<atalyticac^^ Asaresaltof flus, ttis 

possible 10 flother strcng&ea fte bandii« between the tayer of particles having |*otD- 
catalytic accivi^ asd tbe base meabcc 
[0021] 

As such a bmdec; eidier of a Oienttoplastic binder sudi as ^asi^ inoiganic 
Jiyaline, a tbennoplasdc icsia or soft solder may be used or a diermosetdog binder SQcb 
as a tiaennoscttzng resin or a photo-^ettrng resin may be used. 
[0022] 

Id die case of using a tliennoplasdc binder a panicle layer having photo- 
catalytic aethdiy is formed on fhe base member by condoctii^ in order, the stqis for 
forming a binder layer on ttie snr&ce of the base xnemtbo; fotining a ^ 
catalytic activity on the binder layeri and conducting heat treatment at sncfa a 
teaqperatoxe I2ut &e iqpper most snrfiEice of the layer having photo<atalytic aetiviq' is 
exposed and the lower layer thereof is partly cmbrddnd in the binder layer; 
[0023] 

Herein* the step for fotnning the binder layer on Ae sur&M 
is conducted by applying a binder component of wliicfa tlie softening tempenctnre is 
lower tiian that of the base mexober on ttts^ base member. Ihe binder component does 
not necessarily agree widi coxE^itioaof tbe binder layer whpn a member is con^etedL 
For egcample, iviien the binder is of inozganic hyalin (glassy inatciW>» a mntrrial to be 
^ypUed to may be suspended liquid of inorganic hyalin conyotTtion such as a gtannlar* 
ffh iyri ^ fiit-shspe. a blodc^^hape or powdei; or may be mixed Uqozd of sahs contaxung 
the constxtoent mctsl composition. There are methods of application soch as a spray 
coating method* axoll coating mediod» and a dip coadag mebod and cither methdd can 
be used. 
[0024] 

Befcie condactipg the step fx fonnxng tiie layer of p&rtides having the photo-: 
catalytic activity on tiie binder layer; die hhider layer applied may be dried to 
ev^Knate water, etc. r^^tttmA therein. As a ftyzag roefiiod in ttds ins ta nc e, tliere is 
known a mefiiod for leaving the hinder layer at room temperature or a xn e ttio d for 
h^tf^ the binder layer together widi the base member Furtfaes; before condnctiag the 
step for foiming tbe layer of partides having the pbotcK^yticaedviiym the binder 
layer, the binder layer a^iplied may be heaMreated at a temperature lower than a 
softening tempoatm-e of tiie hase mend>er whereby the hinder layer cfaaAges snd softms 
in the ooxeposiOon of die binder layer when tbe member is c o m pl ete d , Acooidmg to 
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. «.^^A«tha- in advanfie when *e layer of P"*"**** 

having tf»pha«K«a.,ti.«*^^ activity to be 

can be fiiUy esdttbited eves if fl>e pamctes having iw P 

j^jplied aieanallin aa ainoiiatihereot 
^"^L lavBT of particto having the photo<ataft«ic actl«iy 

c„fl«bind«lay«r«ba^^«^^ 

,,,,rfactaigtbehcaHrean^^ Uycr thoeof is partly 

^bedded in *e b«d« V^T^^L^^ softo Tttadve to the 
pohrt of to base nwnber i«*«*y the ba^ W ^ 

„^«a d«n the softening ten,«a«are 

*^*"*?T^Tl^TS^Xtbe parddes havtog ti- photo- 
of the binder la^ by 20 - 3^C^ ^ 

«^ activiflr moves mtofteta^^^^^ 

^rf'^yrrtr^.:^^ 

^I! ,rr^ far n±dag the binder «ith,«ing agent to be 

^*^^.n^ ™^ far ndang d» bhider wife ti« euting agent to be appy^ 

daaem first to a dienaosetnag resm ana tnan ^^j^^^w 
w — ^- He^ria. the (Htoeat is Mphedio lower the visco5^yB»»«> 
sBtftceofihebaseinapbct ^''^'T"^ 
«d«d liqdd. the«by enabling easy apiOic^rfto^ 

l«e»ena» Accordh«!3ttbeai««t«edberemn^bel««^ 
aslhedUoenL 

^ . , ««^veoHdn»oiea>od,aton coating jaeiooo, a aipBoaBBB — » 

abeady known a spray coaongiwHwu, .«,„fl«rniefl»dBjay bensed. 

8piacoadngn«d»d,etc.Anyoneofthese«aelhod.oraiVoa«n«fl»4 

[0028] 



i 



Received at: 6h SSn, 10/1/2002 

I.OCT. 2002312- 50 ST GOBAIN 00148395562^^ 



! 



40- 




& a s«p far iaa««»g 4e viscosity of the tBi«me. ihe viscosity k«e«« of 
preferable tiiat the iflcreascd viscosity be birtweea lo- pw^ p 
nityvT^f^eorina^becaoseduse-sblesfliepbc^ 

net eniedd^i completely tiiereia. on the o*crhaBd. v^ 

10« poise or less, at least die loweonost psrt of flie layer of panides havu« pboto- 
caialytteacdvi^ can be partly en*eddedfafteiipper layer of the 

A st*p to inin«*ilirfag colored aetal fine parties on the byer of 
having phD»<a«aytic actMiy is peribnned by applying a so^ 
JttTof cdoied metals soch as Ag. Cu. Pt. Pd. >^ Ifi. Fe, CO «^ 
and by iiradi«n« Kght mdwa^g W Ught on the sntf^ 

rooso] 

aaein. as sndi a s«toiian c«Dfaiirfi« the colors 
MliiUe salt of «ie abo««ientioned metals is desiiabte. For example, the fcUowag 
solutions and/or the mixed solofioas toof can be used: silver irilnte, 
diver acetate, silver flooride, sflver ddoraie, copper d) acetate, copper (D) acetate, 
«™ CIO eUoiaie. coH« 00 cMotide. copper ® « 

mtawnide^ copper W idttale. ft^ 

jolfirie. fenons iodide, fcnic bromide, feaoos bromide, 

fc«ic acetate, feric clOomm. ftoous dJo«-^ 

cUoride. cobalt snlfete. cobaU ioffide. cobalt bromide, cobaU acetate, cobalt cMor^ 
cobalt nitrate, nickel chloride, nickd sulfite, niclml iodide, nietad bnmnde. m«a«l 
acetate, aicM cMofste. iddfld nitiate. palladia 

diloride. pMnmn sulfate amic chloride, andc sal&te. aniic bromide, 2ine dilonde. 
Xiao sulfite, rinc iodide. Zinc bromide, zinc acetate rinc<M»iate,2i^ As 
a method for lOTl^ tte solution, any med»d fa badcatty acceplible, but tiie^q^^ 
co.ri«gme*odi.sitpple««i«asy. The spray coating method is also desii^ «d 
advamageooa inlhatthecoatii«can be donetirilhasmaaamimtof s^ 

that the sd«ion can be applied equaUy, the film thidmess can be c^ 

thai solution can be applied onto only a ftont smfiwe if «o coating is needed on the 

levetsed sai£ioethcnof> 

CO03l3 , i, 5, 

When applyiag the sofatieti by means of the spUy coatmg metbod, it is 
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oreferabls to dry op coatiags beftKc inadiatuig me «^ ' - — rf 

. ' vnjw?«««t5oflf metal can be taiprovedwrtfxwsp" 

nponit. Also.. 
CO an aiDOUDt of coaibg aad h is advantageous ton. a viewpoiai «f 
^entwhea^lWbytfcespn.ycoati»g«««i.odd«^ 

;Lous solveTsoch as e6««*. FOP«»o». « 
^1,m.yanK»«fl«a.5s«n«.itis««tpref^Ieto«see«^ 

n^in*yi»gn«ethan^ortl»Bke,«*ti«»«cessa«yto 

jsjasiwm«=y»8 ^ _^«riv*»v Also, sioee Ito surfece tension of 

be shoneoed, thereby in^rovias ptodueevity. Also. "^^^^ »»" ^ rf,Mo- 

i, U^. it show, superior wettabOity into Ite 
^activity. Ford*, his less .n«cco„,««iwim the oth^^^^ 
^rn«dunu,lord«lDce.d««itisbaanIess. '^^''^^^^^ 

^'^^ light source to imufialing d« li^ «ys 
SZLt tube, or a» Uto wludi can inadiaie tt* UV light therefinoni. Wh» 

allow ihe light to be incident «poa die ir«d^ 
(50^.Xathbnianner.itisraflaefficieattohiadl«tBfl»UgJit 

^"^^^ ^ for fenning d« «d»««^ 
cctoed «*7fi«. pardcOes U condn«ed for e»«^ 
n^eti &e paitldes « contact wid» a «.htfion whid. is abk » fc^^^ 
Whitened lesst the surt^cs of d» metal fh« parti^ 

eolotcd n«.al fine partides. or by a method to bringing d» 
^^reacti^hichlsabl.iototnlhc«i»o.«a^^^ 
de sotto of the .netal fine paitidfis by i«cfi.« «P« 



It is prefcnOde d«t snbstance aduon^ize^ 
coU^d^C^clesn^ntioned above beasdtdtatishardj^^^ 

Thisis because JsaUcan^*«n«i-Uy on a. least the..^^^ 
panicles tooogh an aqueous solution le^rion. aul U can be used with s^ 

the drcunistancc coxitmning water. 
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parades L^^ above includes. £br exan^Ie. dl«x f^^^^ 
^ sih« ox^ Silver thiosulftl^ 

,3jar^caibon3«.»nc«dde.ete. A ^olndoa disable to to Ite sate 

«*«ioo.sodh«ndaaade5al»d«n.a«^ 

and the like, airi ii> «» case of ^ver iodide ft tochrfes pptass«a 

sod«nmiodidesotatian.fc«iciodidesol«i«.ctt. H«>wev«^thes61^d»^d»otbe 

linated only to them, but vaiiwis soluWe «lt solutk^ 

«ltcaabe«ed«iddy. Ftathei; if various fcbuls of salts ab«rea« oxide, m*«i2mc 
ojcide or wpwts oxide, o»dart vrater sncb as hydrega 
can also be used. 

Also. ieaeti,ig«wldcii can fom die salt above c«i also be widely 
«sisagasco»sbody«Etaii««t»esathreioaelenKatofe^ For^up^iftte 

Is afS such « Zinc o^ or cuprous o«de. it is p<«d^^^ 
oxide O0 fl« surfi^ ftiou^ o»dizatioa of tbe ««fe« of die tnetal fine 

l,eatli«tonxtbeaii; oxygen or^Wetc, or by causing 
oxidizing agott such as ozoiifi» etc. 

Also, the layer of particles of wi»d» die base incoier is irovlded ^ phot^ 
eatalydc acdvity may be fbnned ^ a nnxed layer of particles having photo^Bftrtie 
^^Zl L«ins«diastr»ct«c,iti.possibieto«al«*ebondlngbetwe«n 
d» Uyer of paitides having pho»K«alydc acdvity and the b«^ 
flus case, it is not necessary to allow d« pattides hiring phoio^ata^ 
exposed "ocontsct^ -lextcrnalai. A««dingly,*l«aq.p^^ 
it bnot necessary to cany outtte step te an-yiiW the partides 1^ 
activity a«dd«stepfcr.ptd,i»gd»bi«derseparalelj.Bisfl«er^ 

paZs having pl«««at.l,«lc «^ 
^L-d ody one tin«. Tt««. sinvEfcation of the 

obtaixangieducdon in die mamrfaeturiag costs. 
^^'^H«in.if theresin i, notdieii^edalfeabs^ 



Received at: th S8n, 10/1/2002 

I.OCT. 2002-12:51. 




.ST eOBAIN 001483 95562, 



-»3- 



it has com«io«esis«« agato tte lisht ia a ce^ 

nssin has the fl«mppJ«tic piope«y. thetnosetting property or Pb^^^ ptop^ 
Ih BUS case. ««y partid« having pho«^3«ic « "bedded m tte «^ 

Acc«dia03t it is concerned tbat BO pto^ 
B«m finTpartides 8«ch as dive.; copper, plating 

or rinc caii be earned. As a lesnlt. &e phoiosatalytic activity Is not lost Ibe 
fflediaiiisin vvill now be OBtUnes bdow- 

li is understood that to photo-catalydc leaerioa pto^ 
having pl»t«xaial,tic activity as IbUows. First, a reaction vAeieby a photon is 
,lecon««Ked iwo anetectronand apodtivcljoleis c«j^ 

icv~^h**9 (1) 
N«t «he positive hole generated reacts on oxygen or water in ti« ai^ 
generates «» active «^ we, m ebenncd reaction feiinula when reacted on 
water is ejqmaaed by ilie following (2) «Bd (3). 

HaO-»ir*oir C2) 

•n» active osygen type OH- generated herein acts on odor cte«m» andto bacterid 
and «Wbits deodorizir« properties andtor antibacterial properties. However, tibe 
x«ction of the ftwnmla CO compew vnfli a reactitn opressed by fbnaola (4). 
where the positive hole and the dection igoia and tettirn to p^^ 

t0040l 

Ptet of all. conaderafion will be made on a case whete the paiiicies having 
photo-catalytieacti^«e«q»owA la dJis case, oxygen or water In the *o 
Zct can contact Ac partides having photo-catalytic activi^ direcdy. Accordingly, 
when ihe decomposUig reaction of light oqpiessed by die fennala (1) takes place, 
oxypa or water as weU as die posithre bote and electn» eidst cm the parti^ 
phot,«atalyticactivily. la this iastaiice, the foinnihw (3) and (4) are in convcdtioiL 
Thcre&itt. AO active oxygen is generated at a certain prcbAi% according tft the 
fonnula (3) (prbbaWH^ of about 20% in tte case of anatase^e titaaim oxid^. 
Wtb liie action of this eotive ow. ^ photo-catalytic reaction sucb as 
deodorizlBg action and/or aata«cterM action is caused. Next. coasideB^ 

nuulo on a ca«. where the pardtdes having photoKatalytic activity are <«npto^ 

covered wifli the Wader in sucb a ccm«fition that no Bietal ineofioned 

periphery Since bring Covered vrtto the Wndei; oxygen or water cannot coittact the 
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photo catalysts diz«dy« Accorfiagly, to realize reactioa of cxygta or 'water aod the 
positive hole according to the fermnla (?), U is necessary for oxygen or water to 
dispose on paitides having to photo-catalytic activity, or for die positive hole to 
disperse on the iqiper most saxhct vheie oxygen or water lies, or iior both of ^ 
dispersion above to o c c ur ; An indug*"^ period is caused for this. On the other ha nd , 
electrons already exist on the partides having photo-catalytic activiQr when the 
decomposition reaction of the photon is caused. For this reason, before causing the 
dispeisicm above, Le. during the period of induction, Ifae reaction accon&ng to the 
temola (4) is generated and as a result, active oxygen geagr a tiog reaction a^^ 
die fbnpnia (?) is hardly caused. 
[0041] 

From the above, in the case where the particles having photoKaialytic activity 
are mostly covered with the binder in such a coodStionilua 110 soch a n^ in 
the periphery thereof the active oxygen is generated at a eettain probability only on the 
pQition where the particles having photo-catalytic activity aieeaqiosed. Bar this reason, 
an amrttmt of llie active oa^gen geneiatad is small and as a xesutt» the photo catalytic 
fimctions such as deod«mzisg actton and/or antibacterial action cannot be Mly 
^Th i ^*ft fd- 
[0042] 

On die other hand, when the metal fine partides lie in the vicinity of the 
particles having photo-catalytic activity in a condition that die metal fine partides 
do not necessarily come in contact with the partides having pboto-catalytlc activi^, 
eves if the partides having pboto^atalytic activity are coir^pleCdy covered with the 
M nfT f x the dectrons piodnoed acooidxng m the fbrmnla (I) are ckg^ by tiiese metal 
fine partides. Accordh^^^ tiie recomUnation reaction according to the fitrmiila~(4) is 
hard to occar and tite positiive holes can reside or stay tar a long time witbom 
diss|)pearBSce. Accon£ngly> even if the particles having plu^o-catalytic activi^ are 
covered widi tiie binder so tiiat the active oxygen generating reaction aooordiiig to tiie 
formula (3) exhibits the induction period due to the reasons above, the positive holes are 
difficott to disappear according to tiie imnula (4)« Thus, ti» active oxygen generatii^ 
reaction according 10 die fjonnnla (3) occurs duririg tiie indiiction peri^ 
[0043] 

According to the above-mestioned medianisin, if at least one (1) Und of oneml 
fine particles such as silver, copper, ptatrnum, pallarfiimi, gold, nidcd, iron, coiNilt or 
zinc is mrhK^rrfg the photo-catalytic functions such as the deodorizing action and/or 
antibacterial action can be exhibited, even if die pardde having the photo-catalytic 
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acdi^ a« mosiiy oovowd wifli tbe leaa. 

resin to 8 SBspeasMm cbanied Dy «5p=««» ^ .>..H«*«fl«isolaadaiednby * 



above. 
[0046] 



. ^ ^ A drvme step may be inserted bctw^eea me sap m 



««11he step to be.t^r«fi«g^ba*e --^^ 
Any method c« bo u«d lor applying tl« Uqu«fi«^^ 



idativdy snapU and easy. 
(00471 
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,^ w treaffl^t may be contetea at a l<««r t«^^ 

>t a ttiBPentfUTe of 10(«: or more and bdow the hcat^astant 

lower layer sectkmoffl^mfiu* of ttobasemanber-Anolberemb^ 
f«fermlngalayerofpartideshav«gphoto<a^a^ 

2^havi.^XJ>--3lytte 

S.gas<S!«^atleasto»eld«d<tfmeBa3««*»sav«,^^ 
!San. gold. »i<*d. imn. eoba^ 

J^b^lJving pl«*H:^y.ic activity U dispmed: inadiadag ligbt ray, todtadmg 
ii« UV HBtt 1^ tbe mfa«d liquid ID iambWBxe the metal » tte sol «rf 

haviABphotc^yticactWw cacsix«*e»e«dfi« 

.rtofam .chr«iu«i^(colcries5)crwhiteaedaaltsonatlea««»^^^ 

:S fi»e particles; ad^ a th««o«etti«g i«i- o-^ 

^^hea^^t.«basemc«*eront01«.^,heB^ 
^ tlie above ate|« «e peribrmed i» to 
comaimx^ *e meial fine particles are formed in adv^ 

0Q the base jnenaba 

'°*^^He«ii>, in the mefiuMi ibr «ixi,g the sdlmiOB comaild^ 
met.lrfA8,Ca.P..Pd.MNi.B%.Co,Za.ord«likewid,tesu«««taB- 
of sobst-n^ ba«ng i^o^^ydc activity is din««^ 

:^r^„smd to l«ve almost the same pH as tl« « ad^^ 

,,,3p«Jl ^d. the sol of subs^noe having pho«H«t.ly.io 
^^^«efl»disp«iKIi.yof sol of subste^ 

catalytic activity in die iMd «o mwii. 

^*^*^ln a st^ fer immoWlizh* the meed to the sol of substance having ^ 



r 
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catalytic aoivity by iaaffiafiBgthe Bgbtreys iwa^^ 

it is desiniblB ihat tbe stq> be periannod while stinias fte mixed liquid. TMs is 
because it is easy for fl» sfeing to make flic mrtal amfonnly adhering to the sol of 
substance having the photo-catalytic activity, ftir example, an ultrasonic vibmoi. a 
sdtitr, a homogenizer, etc caa be used as a stiniBg apparatus in this case. 

L0050] 

In a inetbod for inadiath* d>e light ays iadudiag ibe UV BgJa, aior meih 
basically aoM^rtaWe, but it is pttftiable to iimfiate fiponi 

because no absoiptioa of ifae UV light by the container occurs. &i a method tor 
fonah« tw C2> partide layos h«*ja8 P*"**^^ 

of particles havtag i*«rt6-catalytic acdvi^ on die base member b fonned by a mixed 
toyer between *o pardctos having photo-cataiydc activiiy and the zesin. it is also 
possible to apply die thennosetdng "resin to the base member hi advance, to this 
jaaaaeii if d» thsrmosetdng lesfc. is mserted between d» base memb* and fl» mixed 
layer of fte particles bavmg photo-catalytic activity and the leda. the foEowing efSfcce 
can be obtained. 

toosil 

Kist, it is posdUe to firmly bond tiie base member the mixed layer of Oe 
paxtleles having photo^atalytto activity and die sesia. Atttby imptaving peeling 
naistanes. Ihis Is because a fihn made of oidy ibc Oeoaaosetdag resin is U^ier m fte 
film strengdi than Hie mhcure between die diennosetdng ze^ and the partides bavhig 

photo-catalytie acdviiy of an inorganic crystalliae and it is si^or hi adhedon 

propcxtiifis* 
[0OS2] 

Second, it is pos^e tolo^rovetiie fihastxeqgdi by puidng the flxmiosaiaing 
lesm layer tteittoetweeo, diereby towering an amount of die thermosetting te^ wi^ 
die mixed layer between die particles having photo-catalyde aethrity and die tesin on 
diesurftceofthebasememb«.. Wiaidds,ilisposdMe»eon«exitt8»ii>edistribnfion 
of die particles having photo-catalytic acdviv in fl» vidaigr of the uppennost sorfece 
and as a result, the photo-catalytic activhy can be easSy erhihited and the photo- 
eata^c ftanctiOBS sndi as the antibacterial action and/br die de o dflria d ng action, ete. 

[0053] 

Bard, die tesm to be hiserted herehi is not always necessary to be die same 
Knd as the reshx withhi fl» mixed tayer between the particles havfag photo<atalytic 
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acdvityaadtbeiesia. i^«xaxiipIeiftisprefistsWe&raiereanwito 
between the particles ha^ photo-catalytic activity and the lesiii to haw a eertain 
degree of iflioto-«»aodon lesistancc. However, a^ 
insetted teeiB. the lean tnay be inade of an ineat^^ 
in d» case where Ae dififcraice in diennal ejqjanaon between the base inen^ 

partides Itt^ phot«>-cataIy«ic activity is temaiJtably laige, 
possibility of proifaciag cracks etc. during heat treanneat If *e le^ 
fenned by an dastic lesin or a resin having an in t e n ned iate ttiennal ojqjaasion 
ooeCScient. 
[0QS4] 

B is desirable that as amoimt of tiie resin mAin tbe nnxed layer betweea Hie 
particto having plwm>-catalytioaci^ * 
wd^ and 50 % by weigliL This is becanse wben toe «nom 
Off ks5» abrasive re^stanee on tbe surface of tic base meinber is not saffideat On Ae 
otfier hand, when tte amoimt of resin is 50 « by wdiJit or laorc. a^ 
die particles iiaving photo-catalydc activiQr is insufiBdcot and as a result, snfBcicnt 
dggdorirjng and andbactenal function can not be obtained. 
[0055] 

Tbe mediod lor applying the dietmosettiag resin onto die base member in 
advance cooqirfses dw steps of dispersing die diecmos^ting resin into tiie solvent, 
a ^^ i ^ a agent into ti>e disperstoa Uqnsd mc pdo ned aibove, ^pplyiQg the 

liquefied material added widi die hardening agent onto die b^ nmnbex; drying yp the 
liquefied material applied on die base membei; inlierein these stqis are performed hi 
orders 
[0056] 

DPnnctions] • 

By covering the active points of tbe partidcs having photo-catalydc activity 
wifli die colored metal such as silver, cof^ platinum, p aH a di c m . gold» iron, nidoel, 
cobalt or »ac, it is poasihle to iwveot die photo<ata^ 

by adhesion ofgiant molecules andfar dusts thereon- AIso^ hi* temperature treatment 
or die like is pctfbnned to firmftr irmnoUGze die pattides having phoio-caialydc 
activity on die base member. In diis manner, it is possfcle to recover die photo-catalytic 
activiQr by coveriiig flic photo-catalytic activi^ tiiafhas dropped «*h ditf colored mctal- 
Fimfaer, acconfing to die mcdiod for causing at least die surfeoes of die mcnl fine 
parddes to react on a sotedon or a gas so as lo form die achromatized (coloricss) or 
whitened sak, it i$ possible to decolorize wdioot dcterioradng a de^gn of die base 



i 
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nember sodi as the coloror pattBTBS. 
C0O57] 

[Embodiioeots] 

^"""a'^^^ titamom oxide of whkh fl* «reragc paitide ^ U Ml M« ^ 
««Ued onto Ibe sarfiu* of * litobase menibef of W 

9(X)'C.il«rebyibnr»»ga*infilmofT«tile^ """^""^rf 

*is stageis^fcnedto as "coa,P««hrc 1^ After tids » a^^^ 

sihrer «i«le is ai^liol according to tiie si«ay cotfiBg 

so„^Of Bli laap of 20W U iaadialed tota (W nunnw 

is lnBX»l»fli»d o» a tun film of n-a»^ thamom oxi^ 

diver earned or held fha«n is I a Jig^coi*. and U diows blown 00^^ 

at this staga is irfened to as 'coinpanrtive sample 2", Theieatei. a notation <rf 

p««as8ittm iodide of Oa nud/Iiter is applied on a compaiathre 8^ 

Tlcc/on' to reacdoiu As a nault of Ihis. fte s«rf«« of tlie saapte dipgK 

wMte color and was whitened, ft is conddcied that a ta3« of silver io^ 

ftamed. Tliis sao^ is reftoed to as ^awaiylaiy aaofl^ 

With Afiso samides, evahialion was jaade on a color difBaeao^ 
a deodorizing pwpoties, and anfibactcnd Fopoties. Measwoncat of the odor 
difeieoce was nude by n««is of a spectnd color difibwice nttte 6^ 
Deasholoi.ua.). fa this case, a standarfsaaple is nadev a "comparative sample 1 . 
•n». tesntt is shown hiRg.1. Asa«esuh,fliecolor dlffeieBce was 3.5 in *e 
c««varaiivB sample 2. On the cwtrarj^ the color dJftna« 
cxemplaxy saapte 1 and the degree of color also deoeased due to the fi«* that ft to 

been treated by ttiB aqueous sohaion of potasshan iodide. 
[0059] 

Ihephoto^wrtivfty was evaluation thitmgb a A PH testing. The APHieatmg 
is a meflKx! whereby the aqueous sotationof potassium iodide is d«^ 
ef the samiae. and then UV light is inadiated upon the dropped aqueous soi^o^ 

poiasdmn iodide Aitty (3(0 iiihna^. 

dififetence between PH of the aqueous sotadon of potassian lotfide b^ 
inadialion. TIa«^«xordingtofhismethod,ifthephoto^tyi8h.ghon to wri^ 
of san^ since such oxidstion-iednction reaction as indicated below poceeds fimher. 
the PH after irradiation beooineshigher than the PHbefbteiitadWion. 
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QxidatiOAzeaedoa: zr*2b*-B 
Reduction naetiOB: O2*2B20 + 4c--40H- 

L ^diXZffla is ftnned. at a distance <rf 8 an to a Ugla 

l^^p Of .W); itdec^ a tneth^ .«a|.» g-^^ 
L has tbe initial ««c«tnitio« ef 3 tpm, «A ib>^ xneasunag the dangc .a 
^c»trali«T*enliglttl«steeaittadi^ 

TLroo«lr«Bltsbotbi«*eAPHandiaflieR30(U. Abo, when conpanag the 

Is^afifccted by the decolorid.« tn^atmem and ^ 

bo nudiicsd3Dted« 

^^^Alao» the aniibacimal propeniea w«e teated ««g Escherichia 
(Escherichia coU W3110 atodO- An amount of 0.15 wl C-IO* CPU) «^«f«2r^ 

c« die «pi«»«»t anrfi« of fibe san-pla whid. haa h^ 
X^70* of W.S ti-n pat on a glasa ^ (100.1.^^ 

bacteria Uqnid to contact with the ui^e™^ 

saxnples. A san^le <L) was inadlated hy a whi« lamp C3,5W 1«0 tea 
p^dcennined time, while a sample CP) ^ 
^Tto. san^les W a«i (D) v« wip«i wifi. stetili^ed 
^logical saline and to d« of the live bactcm 

cvalnatxOiL 

reaoft elating to the ^dbactedal propel 
silver is carried on ^ c«np««five aan^ I. antaactnnal -^^f «^ 
^knowledged when it is da* (D). On the conmny. in the case 
^f^te antibacterial efiea could be ,d3U,wledge^ 

ZZf^ of diver has changed in« chemical coatpotnul through fte decolorizing 



Received «: « 38n, 10/1/20t>2 

l.OCT. 2002s12:5S 




■ST 60BA1N 00148395562! 



NSnOa 



twmwsot Who the sample v«s inadated (L). ^ aUo a recovery 

effi«* of the photo^atalytic activity <rf a naaeW 

observed. 
[0064] 

[0065] 
[0066] 

"^"^^^L^ ^ 0-10 a base to • s-^tary «^ 

t^thamumowieofvehichtheavoagep^ a^yfaunobilteiag.thmfilia 
.^bd«d«ateB,«.iwebetwe«^«^^ 

.^yi^ .« aq^ «f ^^^"^ SxS: ^^.n;^ When a» 




of ii» origM imAer of aie EVP. Tl«s. ite 

saiisfiuttiiy nsolt. 
[0067] 

whicb the avenge p-rticie size i»a01 «d a sito«iie dear coat h««« a 

C^oB. Ito base «s baked at a te»i««tu« of ISO -C so ^ 
S^Sla.dd«on..«i^aceta.oaq»oas«*^ 
«.s obtained by coBducdng a pba«^ 

^15BiB.). Tbefilm thickness of ftemixodlayerobtained to 

^ta^ttc^mtheair. coH«bi«mobiHzedto 

a« stace «W« i««*ilized by ESCA CBlect«» Spe^osw ^ 
^Tai^I^) axJi (TO valeace «.d monovale^^ 
copper once «d«oed aad lm»biKzed .«« on a Bod of «»^^ 
, J^-«PbOB^,tic««ioaoftbe«,at^ 
capioo. oxide. Itas. copper is decolonxed in thb p««ss^ 
^.bn^ion resistaace, and «, airtHieposit or «a.er sc^ 
saniplcs obtaisiBd here weiecvalnated^ 

^^^^^An evaluaiion on tbe deododziog propoty was xaade « 

bcobtSbyii»ibUowinga.Ateri.«ecti,g3pp«of»^yl»«^^ 
dadcinto a glass vessd of IIU it is left to a day as itis. so that a « ft^^^ 

into the sample. 1T«. aaer photCHiUsodattag ll.e absori^ 
tf««,ponfeaday(*eIightso««:4-^BlSfloo«cc« 
^^of8c«ftom««sa«ple).d.eme*ylx»«cap««,asis^^^ 
veUw tbat fl« initial «oi«»W^ thereof b^ 
eas^i^ the d«mge of conceat^t^ 

dailc 
[0069] 
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Evaluaiioa on d««l««dau resists 
.5,peanm« ate condnetins slicliBg 
evaluafion are sbown bdow: 

a CuTTLtcbcs were oBUte by sliding ««>v«^ 

and *ephow>-catalytic layer was Tctnovcd; j,a»w«^ 
^CatsTs^ were made by sliding mc^emcnt 

^S^r:r^«s...».decsing«.Mo^;^ IN-^- 
disposed. <fi«cting the suxfece of the sample ^J^^^^^ 

^inapubocb^b.. 

while dicnlatiiigtf»baihwaKDA«J,tbcsuifi« of SBiiste^ 
^^^31^ on the o^ of dinui^ss pod^ 
xMde. Evataafion criteria tarthesliinincss are shownbelow: 

O: Ko slinuaBSS cannot be tdmowledged; 

O: S]i^slin±ies8 eanbefdt; 

A: Slinunessbas beeapsadneed; and 

X: Slinbiess has been lieavify piodoced. 

Evataatian eriwia for die inoisa»c «n are shown beaow: 

O: No inotgaaie dixtis ^oduced; rf.^^,iirf,t 
O: fao.^ din is i«oduced, bot it c«i be e:.^y wiped away; in a de6« 

mark Ecmsdss; , 
A: Inorganic dlithas been produced, butit can be easily wipedaway; in a de^ 

mark xenodns a little; and ^„kv^» 
X:l««g«acdi«hasbeenprod»ced.b«t it cannot be w^ 

5rr^^shawninPiss.4io7.bytidclcpoteih«^ "^'"^'^ 

layer b«t««n tto photo^atalysts B«de of «««e paidde, ^ 

S^siloxa^n^asort^of thebasemen.be. 

ihesm*«eofd«baseaen*erini«m«.BrtnaBi«d^^ 

be 20 wt.56 or n««e. the evalua^on mxncd to O or O (>» Hfi^^ 

deodorizii« properfes improve by increasing the anan«e paitide*. ^^^^ 

ZI^;S^^20wt» or les^fl«R30' showed 50% 




tfaecval«ationo0tbei»organicdiitmn«dio O by adding sUoxane«sinby^>^«. 
nieevataaiMonlhedintossdsotBiBedio O by addiiigsnc«aBBitsmby20«t% 
to30^%.1bm,it^So^^^'''^'''^'^ Ptaiheawat. when 
«easBrii« a wctfi« «^ «i»g a co«a« a»^e gauge. sa«^ 
wt.56. whoein a sBfiJbt ivatt««pelleiit aetioa we observed compared with die 



sol oaiD ibe base member in ibe case of altowiag ito ^ 

catalysts made of aaatase partides and copper (and coprow oxido) C» d« Asw*. 
siloxaao«dn:0wt«;aveiagepaiticleste0^1 ,md. the base member fa bated at a 

teo»era«ieof3(»'C8«Ith««fteiaaaqaeMii«^ , \J 

the base manbct la lids case, whm phot*«eduetioa is eondocted to 

BWneK 2(>^ BLB lampj the distance from the Bght souTO 

aw ta«fiadoB time: 15 min.). die anli-dm or aatito^ 

becanse Ibe dirt otfe<s a gq» between Ae anatase paiticles. The »d^^ 

also not aatisfi«a«y becaiae the adhe«cace of d» ammue parties 

isbad. Pimfacnnoie;'rfmmeasming a wetting angk using a contact angle 

was 12- and a wattMepeneotpn^peity conldbehanflyadaiowledged. 

tOOTll , , 

After applying a liqueeed nateiial adding a hanlening agent to aslto^ 

coat lesfaw haviag water itpeflem piopeities. dJluted with ptop^ 

ajumimmi sabsnate of 10 cm square in the case of aDowing the sample to cai^ 

sfloxane n»in and copper Cm the figure, siloxane lesin: 100 wt.%). die alimdnnm 

substrate is dried at a tempexaoae of 150 •& Then, an aqoeons solution of copper 

acetate is applied onto this substrate this. tbe« is no pbot«>«tivi^ .^ .^ 

Ii^irradiation(theHgbtso«cc:20^BlBJai«^thedistanceflomtheli^ .^J 

to Ae sampte 10 cm; and the iiiadiaiion time: 15 mia.). Ibe deodoiiting piopeiq^ 

is bad (10%) because it cannot decompose die gas once absorbed. The anti^ or ano- 

fiiQfing proper^ is dso bad. 

[oonl 

(EinbodSiMntg) . , 

Fiat, a liquified material adding a hardeaing agent to a siioxane dear coat resin. 

havtog a water rqidleor ptei«o; ditated by piopantil in advance is appUed » an 
dumimnn substrate of 10 X 10 cm with a Mdmess of about 10 Thealunta^ 
substrate was dried at a temperatuic of 150 N«ct. nitiic add dispetsioa liquid of 
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titaiuCBtt oxide sol erf 'Whidi tbo average particle size is 0.01 fixn and a saoxane clear 
coat resin having a waier rqjcllcnt property ore mixed at a predeccnxiined wd^t ratio 
and diluted witii propaaoL After this, a liquid material added with a haideaizis agent 
was zppUsd to the substtate and after application, the snhstrate was baked at a 
teanpeiatinre of ISO so as to solidify and then it was cocried. In addition, a copper 
acetate aqnconssohition is wlied to 4e substrate and a photo-scdoctaon is conducted 
in the air (the H^t sooxoe: 20-watt BIS lan^>; 4e distance fitm 
sasfile: 10 on; and &e irradiation time: 15 min.), tiiertby die deootacd sample was 
obtained. Tlie film titidtoessofti» mixed layer obtafaiedm this 
a and tiie fflm tiuckness of the hrtermediaoe siloxane icsin layer was 05 pm. The 
crystal of the titanium oxide was an anatase-^ype. 
[00733 

The xesote are diown in whhe drcles in Hgs- 4 to 7. By providh^ tiie 
$itoxane resin l^cx in tiiemidffle. the abrasion resistance was O fiiou^ an amount of 
siloxane rcsm of the mixed layer was 5 wt.%. Also, the deodorizh« property showed 
a satisfectory resuU of more tiian 9056 in tiie R30' thoa^ an aajount of sfloxane lesin 
was 50 wL% . AccordhiglK if flic siloxane resni layer is provided in the mxddlei it is 
possible to easily haimonise die two (2) prpp«*i^ menti o ne d above wUdh show a 
leveEse tendency relative m the amount of siloxane lesin of tiie mixed lay^^ Alsoi, the 
anti-dirt or antifouling properties are improved in particular on the s liminess mainly 
ooQtainiqg die organic camponeaits thecdn by adopting a structure which provides the 
siloxane resm layer in tiie suddle and showed a satisfactory resuh 

tise siloxane resin of 5-50 wt%. 

[0074] 
(ErxibodimcQt?) 

After ^plying ^aze onto abase for forming a sanitary ware of IS cm square, 
die base was baked st a temperature between 1,100 and 1^200 •<! Fonher, anatase- 
qrpetxtaaimn oxide sol of vAidi the average partide size is OJ^^ jmi i$ appii®* to 
base and baked at a terrveratuxe between 900 and 1,000 thereby fanmobSlizing a tiun 
fihn of a rufile-lypc titanium oxide on tiie base rnaterial for a sanitary w After lids* 
an aqueous solution of silver nitride was applied onto the base material and by 
hiadiafing UV lij^ thereon, silver was caused to deposit on die tiiui film of ticamum 
oxide. Furflw, w*en die saugae is left within a desiccator havh« 
concentration: 10 ppm) for about two (?) hours, tiien it was decolorized. Also, by 
bringing bacteria in contact wifli d>e sampb fw tiirce (3) hoars berth when ligjus am 
irradiated and «*en it is dait it was confirmed dm only die bacteria of 10« or less of 
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tfaeoilp«ai»im*erofbact«iaa«Iiv^ 
sadsfeciofyitsalt. 
100753 

OBcxibodiineiit 8) 

After wplying glaze onabascftefermi»«*san^ 

base wasbArf at a ten,«3tB« between 1.100 -Kll^-C Further, after ap03fiag 

a n«xed Uqdd bctweea sol of an aK-ase^ taa^ 

v«s bd»d to munobaiw a thill film of a ti^^ 

sasitaiywae. Ja this case, the thin film slKn«biowiic6toriii thebaic 

less.butitwasdeeolorizedintbebakiBgof700-Corxnore. It is undetstood ftat ^ 

sulfide of sflycr reacted on the compenenis m the air. Also, whea measonng the 

3,,dbaclcrisl i-operv of lie sample t.hieb w« taW 

oMiobilized die thia film of analase^ype titainn^ 

sanilazy waie. h was coitoed that only the bacteria of 10« <tf less of the orig^ 

of bacteria is live, by hriaghigbactaia in comactwithihe s^ 
boors, both when are irradiated aad whea it is daric THus. the asdbacwial 
puberties showed a satisfBCtory result 
[0076] 

(Embodiment 9) ^ 
After ai5»!ying glaze on a base forftraiag a sanitary ware of 15 cm sqiiai^ 

base was bated at a tempeiatute between UOO and Rmhei; sol of an 

«aa«ew titaranm oxide of which flio «r««gP perticte dze is 0^1 »!», is 

&e base and baked at a ten^perat-re between 900 and 1^ -C. Iliewlv ^ 
thinfihnofaiotite-typetitaaiamoxideonthebasematerialfiirasaoitaiy^ Ato 

ftis, an aqneous sotation of sHvw mtride b applied on the base material aod^ 
i^diating W Ugbt thereon. aNer was earned to dq^it on 
oxide. When hydrogai peroxide water is appBed onto thin filnwfl»*>nffl«'« 
decdoiized. Also, by bringing the bacteria in contact with the saiDple to three ^ 
horns boa when lU^ areiiradlated atid when Itis dart, it was confiiaed tii^ 
bacteiia of 10« or less of die original nwnber of bacteda are five. Ttas. the 
aatibacterial prepertiei showed a satlsfedwy wsolt 

[0077] 

[E£EbetofdielDiveDtioa] 

By hraaobiliziBg the cdoied metal line parddes on the particles having ph^ 

cahUytic activity. It is possible to maintain andimprove the photo<a^ h*^- 
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^S^Ir^^) or ^ed ««» oa at 
paitides. it fc pc^sibk to decolor 
gubstzactB* 

[Brief Explanalion of theDtawiogs] 

Fig. I is a gnipb glK^wiiig a color <B^^ 

invention axid th© con^jarativc 0*0^4^1^ 

Rg. 2 i« « gn^di 8ho«ii« «»» P»»»-««*^ ^ 
invention and ihe conparalive exanqiles; 

Fig. 3 to a gwi* shown* an antibacterial proper 

invenddn aniifae co inp a ia tive cacgles; ^ 

Hg. 4 is a view showing *e e«bodiin«ls of the present iin^ 

shLng tl« «lati««ship between an ^ 

view showing the «bodin«nts Of die piesent invention, and ^ 

IbLng ibe ndatioBSb^ between an addition amount of a siloane lesm and 

deodorizhis pcppoties; . . 

F«. 6 is a view showing tbe enixKiiineBis of the present invention. ^ 

sbov^ the relationship between » addhion anuH»t of a siloxane «sm and an 

Fig. 7 is a view showing the enibodinw« of the piesent invention, and la a gt^ 
showing the lelafiansihip between an ad«fition an»oont of a siloxane lesin and the 
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ADDITIONAL : 
BASIC ABSTRACT: 

WO 9515816 A UPAB: 20011108 . , • 

tL following are claimed; (i) a multifunctional material having 
nJotocatalt^L functions which comprises a photocatalyst layer on a base 
StSai Se phS'catalyst layer has at least the surface -posed and the 
cSSst particles in the surface layer are combined wxth each other by 
notSial energy. Alternatively the catalyst particles on the surface are 

saS function as (i) , wherein small particles are filled in the gaps 
fomefSet^^^^ the catalyst particles and the electron-attracting 
nartSlef the catalyst particles and the small particles are fixed; 
(S a material as (ii): but wherein a binder layer is located between 
the base material and the photocatalyst layer; (iv) prepn. of the 
late^iaL b^! (a) forming a photo-catalyst layer on the base material; (b) 



coating the surface with metal alkoxide or organic metal salt; (c) forming 
qaps between photocatalyst particles by drying and heating; (d) filling 
the gaps with small particles; (e) coating with aq. soln. contg. Cu, Ag, 
zn Fe CO, Ni, Pd, Cu20. and Pt ions; (f) fixing the metal particles 
obtd by photoreduction; (5) prepn. of the material wherein the catalyst 
^articles and the small particles are mixed in a sol. precursor or 
susoension state and the mixt. is coated to form a catalyst layer. One 
par? of ?he lower layer of the photocatalyst is embedded by softening the 
thermoplastic base material, and finally the softened part is solidified; 
(sHrepn. of the material, similar to (5) wherein the catalyst particles 
are fixed by radiation contg. UV lights; (7) prepn. of the material 
wherein a thermoplastic binder sheet is formed on the base material the 
nhotocatalyst layer is formed on the binder sheet and one part of the 
?ower laje^ of tL photocatalyst layer is embedded in the binder layer by 

softeninq the binder layer. 

USE -The material has deodorant functions, antibacterial properties 
and anti-staining functions. It can be used for wall materials, tiles, 
sinks, ant i -virus devices etc. 
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